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DEPARTMENT OF THE AR:WY
PHILADELPHIA DISTRICT. CORPS OF ENGINEERS
CUSTOM HOUSE~-2D & CHESTNUT STREETS
PHILADELPHIA. PENNSYLVANIA 19106

“ REPLY REFER TO

NAPEN-D

Honorable Brendan T. Byrne
Governor of New Jersey
Trenton, NJ 08621

17 SEP 9719

Dear Governor Byrme:

Inclosed is the Phase I Inspection Report for Kittatinny Lake Dam in
Sussex County, New Jersey which has been prepared under authorization
of the Dam Inspection Act, Public Law 92-367. A brief assessment of
the dam's condition is given in the front of the report.

Based on visual inspection, available records, calculations and past
operational performance, Kittatinny Lake Dam, initially listed as a
high hazard potential structure, but reduced to a low hazard potential
structure as a result of this inspection, is judged to be in fair
overall condition. The dam's spillway is considered inadequate since
8 percent of the Spillway Design Flood--SDF - would overtop the dam.
(The SDF, in this instance, is the One Hundred Year Flood.) The
following remedial actions could be undertaken:

a. Rebuild the dam crest and study methods for economical
protection of the lakeside face of embankment to retard further

erosion.

b. The trees along the shoreline should have their exposed root
systems protected with dry stone walls and backfill.

c. Establish an inspection program whereby any further
deterioration could be noted and corrective measures be undertaken.

A copy of the report is being furnished to Mr. Dirk C. Hofman, New
Jersey Department of Environmental Protection, the designated State
Office contact for this program. Within five days of the date of this
letter, a copy will also be sent to Congressman James A. Courter of
the Thirteenth District. Under the provision of the Freedom of
Information Act, the inspection report will be subject to release by
this office, upon request, five days after the date of this letter.
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NAPEN-D
Hodorable Brendan T. Byrne

Additional copies of this report may be obtained from the National
Technical Information Services (NT1S), Springfield, Virginia 22161 at
a reasonable cost. Please allow four to six weeks from the date of
this letter for NTIS to have copies of the report available,

An important aspect of the Dam Safety Program will be the
implementation of the recommendations made as a result of the
inspection. We accordingly request that we be advised of proposed
actions taken by the State to implement our recommendations.

Sincerely,

1 Incl OEL T. CALLAHAN
/" Lieutenant Colonel, Corps of Engineers

As stated
0// Acting District Engineer

Copies furnished:

Dirk C. Hofman, P.E., Deputy Director
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29 ;
Treaton, NJ 08625

John O'Dowd, Acting Chief

Bureau of Flood Plain Management
Division of Water Resources

N.J. Dept. of Environmental Protection
P.0. Box CNO29

Trenton, NJ 08625
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KITTATINNY LAKE DAM (NJ00265)

CORPS OF ENGINEERS ASSESSMENT OF GENERAL CONDITIONS

This dam was inspected on 30 April 1979 by Louis Berger & Associates,
Inc. under contract to the State of New Jersey. The State, under
agreement with the U.S. Army Engineer District, Philadelphia, had this
inspection performed in accordance with the National Dam Inspection
Act, Public Law 92-367.

E § Kittatinny Lake Dam, initially listed as a high hazard potential

: structure, but reduced to a low hazard potential structure as a result

. of this inspection, is judged to be in fair overall condition. The

dam's spillwvay is considered inadequate since 8 percent of the

Spillway Design Flood--SDF - would overtop the dam. (The SDF, in this

instance, is the One Hundred Year Flood.) The following remedial
actions could be undertaken:

- 8. Rebuild the dam crest and study methods for economical
protection of the lakeside face of embankmeat to retard further
erosion.

b. The trees along the shoreline should have their exposed root
systems protected with dry stone walls and backfill.

c. Establish an inspection program whereby any further
deterioration could be noted and corrective measures be undertaken.

R e
APPROVED: Syte € (i -
OEL T. CALLAHAN

Lieutenant Colonel, Corps of Engineers
Acting District Engineer

DATE: /. 3 z/iﬂ/g../’/p 7S 2




PHASE I REPORT
NATIONAL DAM INSPECTION PROGRAM

Name of Dam Kittatinny Lake Dam Fed ID# NJ 00265
NJ ID# 52

State Located New Jersey

County Sussex

Coordinates Lat. 4110.7 - Long. 7447.6
Stream Tributary Flat Brook

Date of Inspection 30 April 1979

ASSESSMENT OF
GENERAL CONDITIONS

Kittatinny Lake Dam is assessed to be in a fair overall
structural condition and it is recommended to be down-
graded to a low hazard category. Overtopping of

the dam would not significantly increase the danger of
property damage or loss of life. No detrimental findings
were uncovered to merit further study, either of a struc-~
tural or hydraulic nature although the spillway can
accommodate only 7% of the design flood.

Recommended remedial actions to be undertaken in the future
include 1) rebuilding the dam crest and protecting the
lakeside slope against wave action and 2) building tree
walls around the existing trees on the dam crest.

P.E'
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PREFACE

This report is prepared under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams,

for Phase I Investigations. Copies of these guidelines
may be obtained from the Office of Chief of Engineers,
Washington, D.C. 20314, The purpose of Phase I Investiga-
tion is to identify expeditiously those dams which may
pose hazards to human life or property. The assessment of
the general condition of the dam is based upon available
data and visual inspections. Detailed investigation, and
analyses involving topographic mapping, subsurface inves-
tigations, testing, and detailed computational evaluations
are beyond the scope of a Phase I investigation; however,
the investigation is intended to identify any need for
such studies.

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations

of field conditions at the time of inspection along with
data available to the inspection team., It is important

to note that the condition of a dam depends on numerous
and constantly changing internal and external conditions,
and is evolutionary in nature. It would be incorrect to
assume that the present condition of the dam will continue
to represent the condition of the dam at some point in

the future., Only through continued care and inspection can
there be any chance that unsafe conditions be detected.

Phase I inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the
establisned Guidelines, the Spillway Test flood is based
on the estimated "Probable Maximum Flood" for the region
(greatest reasonably possible storm runoff), or fractions
thereof. The test flood provides a measure of relative
spillway capacity and serves as an aide in determining
the need for more detailed hydrologic and hydraulic
studies, considering the size of the dam, its general
condition and the downstream damage potential.
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
NAME OF DAM: KITTATINNY LAKE DAM FED #NJ 00265
AND NJ ID #52

SECTION 1 - PRUJECT INFORMATION

1.1 GENERAL

a.

Authority

This report is authorized by the Dam Inspection
Act, Public Law 92-367, and has been prepared
in accordance with Contract FPM-36 between
Louis Berger & Associates, Inc. and the State
of New Jersey and its Department of Environ-
mental Protection, Division of Water Resources.
The State, in turn, is under agreement with

the U.S. Army Corps of Engineers, Philadelphia
to have this inspection performed.

Purpose of Inspection

The purpose of this inspection is to evaluate
the structural and hydraulic condition of
Kittatinny Lake Dam and appurtenant structures,
and to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a,.

Description of Dam and Appurtenances

Kittatinny Lake Dam is a 450 foot long earthen
structure with a concrete sluiceway outlet
located near the left abutment. The dam is
situated parallel to Route 206 which lies about
125 feet to the north of the dam crest. At

this location, Route 206 is about one foot lower
in elevation than the dam crest and the area
between the crest and the highway has been back-
filled to a level just below the dam crest.
There are several summer residences and retail
establishments located in this flat area between
the highway and the dam. The present dam was
constructed on top of an earlier dam.




Location

The dam is located on a tributary to Flat

Brook in Sandyston Township, Sussex County and

is 3 miles northeast of Branchville. It is
approximately 1,500 feet west of the village of
Culvers Gap on Culver Lake. The historic
Appalachian Trail lies on the ridge of Kittatinny
Mountain above the east shore of the lake.

Size Classification

The dam at Kittatinny Lake has a maximum height
of 10 feet and a maximum storage capacity of
373 acre-feet. Accordingiy, this dam is in the
small size category as defined by the criteria
in the Recommended Guidelines for Safety
Inspection of Dams (storage less than 1,000
acre-feet).

Hazard Classification

Kittatinny Lake is surrounded by Stokes State
Forest which 1is essentially an undeveloped area.
There are, however, several summer homes and year
round retail establishments located on the back-
slope of the dam as well as along U.S. Route 206.
Since the highway is slightly below the dam crest,
a breach or failure could damage the homes and
businesses immediately below the dam. It is most
probable that the damage would only be minimal.
Therefore, in view of the hydraulic differential,
it is recommended that this dam be downgraded to
the low hazard classification.

Ownership

This dam is owned by the Kittatinny Lake
Association, Sandyston Township, Sussex
County, New Jersey.

Purpose of Dam

The purpose of the dam is to impound a recreation
lake.

Design and Construction History

Kittatinny Lake Dam was designed and con-
structed in 1923. The design engineer was




Snook & Hardin of Newton, New Jersey and the
construction was accomplished under the auspices
of Edward McGuinness of the Essex & Sussex
Development Co., Newark, the owners at that time.
The dam crest was raised 18 inches in 1924 in
accordance with revised plans prepared by the
design engineer. Continual maintenance and
remedial work is provided by the present owners,
the Kittatinny Lake Association.

Normal Operating Procedures

The dam is continually monitored by resident
members of the lake Association and its
maintenance committee. Maintenance is per-
formed on an as-needed basis and a member of
the maintenance committee is assigned to
remove the stop logs whenever a rise in

the lake elevation is anticipated due to
heavier than normal rainfall.

PERTINENT DATA

a,

Drainage Area

Kittatinny Lake Dam has a drainage area of
1.1 square miles which consists primarily
of woodland, State forest, and residential
development in the immediate vicinity.

Total spillway capacity at maximum pool
elevation - 46 cfs

Elevations (ft. above MSL)

Top of dam - 910

Principal spillway crest (gated) - 908.5
Streambed at centerline of dam - 900 +
Reservoir

Length of maximum pool (top of dam) - 4,600 feet

Length of recreation pool (principal spillway
crest) - 4,450 feet

Storage (acre-feet)

Top of dam - 373
Recreation pool - 246

2 SOPRINLAE 7, 8 i 4




Reservoir Surface (acres)

Top of dam - 87

Recreation pool - 82

Dam

Type - Earth with concrete spillway
Length - 450 feet

Height - 10 feet

Top Width - 12+ feet (varies)

Side Slopes - Variable

Zoning - Unzoned

Impervious Core - Unknown (see Section 3.1.b)
Cutoff - Unknown

Grout curtain - None

Diversion and Regulating Tunnel - None
Spillway

Type =~ Concrete weir with gated sluiceway

Length of weir - 8 feet

Sluiceway width - 2 feet

Gates - Stop logs

D/S Channel - Straight stone bottomed channel
with masonry sidewalls,

s TP RN

Regulating Outlets - None |
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4.1

SECTION 2 - ENGINEERING DATA

DESIGN

Little design information was available to the
inspection team for the evaluation of this dam,
The dam was designed, and construction started

in 1923 without the knowledge cf the State
Department of Conservation and Development. The
original design plans are not within the State
files although records of communication between the
developer's agent and the State's engineers

during construction provided some information
concerning the dimensions of the dam and spillway
as well as a general description of the embankment
material.

CONSTRUCTION

The above cited microfilm files indicates that prior
to the completion of construction, the developer
requested and received permissicn to increase the
height of the dam by 1.5 feet. There are no as-built
construction drawings available that reflect this.
However, field measurements of the spillway structure
indicate that the approved height change was
incorporated during the final construction stages.

OPERATION

There is no information available with respect to
operations at this dam other than verbal communi-
cation with members of the Kittatinny Lake
Association (see Section 4).

EVALUAT ION
a. Availability

Insufficient information was available to
assess the original design assumptions,
hydraulic and hydrologic criteria or stability.
However, information pertaining to changes made
during construction and verified in the field,
provided the inspection team sufficient detail
to evaluate stability and hydraulic capacity of
the spillway. Although nothing could be
ascertained regarding the foundations, tha dam




is situated in a narrow valley formed at the
foot of Kittatinny Mountain, The soils in this
region are of glacial origin. The overburden
adjacent to the dam consists of a small pocket
of stratified drift with the underlying bedrock
consisting of shale and sandstone,

Adequacy

In view of the present condition of the dam and
its modest height, the design information ob-
tained is considered adequate to perform an
evaluation and the following assessment.

Validity

The validity of the negligible engineering
design data available is not challenged and is
accepted as it is not particularly germane to
the evaluation (See Section 6).




SECTION 3 - VISUAL INSPECTIONS

3.1 FINDINGS

a.

General

Visual inspection of Kittatinny Lake Dam was
held on April 30, 1979 with members of the
Kittatinny Lake Association, who related what
information they had pertaining to the history
of the dam and development in the area. They
also reviewed various maintenance problems and
remedial actions performed by the association.
The embankment was considered to be in a poor
overall condition from an engineering standpoint
although it appears extremely stable with little
possibility of seepage problems due to the
complete obliteration of the downstream slope of
the embankment.

Dam

The present configuration of the embankment
crest has changed radically from descriptions

of the original design. The entire downstream slope
area has been filled in from the dam crest to
Route 206 and several summer homes and two
commercial establishments have been constructed
on the manmade fill. It appears the refilling
operation was done soon after the initial con-
struction. Several large diameter trees grow
along tae crest and several small docks have
been built out into the lake. Wave action has
eroded several feet of the upstream edge of

the entire crest. 1In an effort to suppress

the continuing erosion, the lake association
placed 800 tons of broken shale and clay along
the crest in the fall of 1977. However, the
clay immediately washed out and the shale
material settled and slid down the face of the
embankment leaving the leading edge of the crest
in its prior state. The long-term erosion has
carried away the original lakeside edge of crest
berm until it is now within three feet of the
back edge. Several of the large trees on the
crest are now right at the waterline. However,
the portion of the embankment near the spill-
way structure has maintained its original shape
and position.




At the right end of the embankment, the top of

a concrete wall is exposed a few feet below

the water surface and extends parallel to the
dam axis. The origin of this wall is unknown

and appears to be a lake front retaining or sea-
wall, built at some earlier time. There are no
records that this is a corewall in the historical
data and its depth and limits are unknown.

At the left end of the dam there is a slight
saddle which extends to the abutment/embankment
junction. The embankment in this location is
slightly damp although the owner's representa-
tives believe that this saddle area has never
been overtopped (the dampness may be attributed
to recent precipitation and the impermeability
of the clayey soil).

Appurtenant Structures

The concrete sluiceway is located about 120 feet
from the left abutment. The exposed tops and
sides of the wingwalls show light spalling and
surfacial cracking but, overall, its condition
is satisfactory. At the time of inspection,
stoplogs were in place up to elevation 908.5
and about 2 inches of water was passing over
the crest. The concrete slabs located between
the retaining walls on both sides of the weir
were badly spalled but these do not appear to
be structural and are of minor consequence to
the integrity of the structure. A fish screen
has been placed across the weir in front of the
stoplogs. The embankment crest has been eroded
at the ends of both upstream retaining walls
but is not as severe here as it is along the
remainder of the dam.

Reservoir Area

Kittatinny Lake is roughly rectangular in shape
with an average width of about 900 feet and a
length of about 4,600 feet. The shoreline is
dotted with summer and year-round residences.
The walls of the valley in which the lake is
situated rise steeply to elevations between

250 and 450 feet above the level of the lake,.
With the exception of the residences immediately
around the lake, the drainage area is completely
undeveloped as it is bounded by Stokes State
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Forest and the rugged Kittatinny Mountain.
Due to the prevailing westerly winds and the
topographic barrier formed by Kittatinny
Mountain air movements tend to move in a
northerly direction and produce fairly severe
wave action at the north end which accounts
for much of the long term destruction of the
dam crest. Additionally, the greatest amount
of organic debris and sedimentation occurs in
the vicinity of the dam.

e, Downstream Channel

The downstream channel between the dam and
U.S. Route 206 is straight and clear with

low masonry sidewalls., The side slopes are
generally well groomed and clear of obstruc-
tions., At Route 206 the brook passes through
a 6' x 10' concrete box culvert under the
highway and enters an undeveloped marsh and
woodland area which is part of Stokes State
Forest. Two thousand feet below the dam, the
channel enters into a rather narrow, steep
sided gorge and continues as such until it
reaches Tuttles Corner, about 2 miles down-
stream. Below these, it joins the wider

and flatter flood plain of the main headwaters
of Flat Brook.

NE———
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4.1

4.4

SECTION 4 - OPERATIONAL PROCEDURES

PROCEDURES

Kittatinny Lake Dam was designed and constructed
solely for the purpose of creating a recreational
lake. Presently, there are few formal opera-
tional procedures but the dam is monitored
frequently (but on an informal basis) by members
of the Lake Association who represent a concerned
group of local residents. They are aware of
deficiencies at the dam and are attempting to
rectify serious problems although hampered by
limited funds. 1In addition to inspections, the
members perform light maintenance as well as
adjustment of the lake level by use of the stop-
logs in the spillway. The lake is lowered several
feet each fall in order to mitigate ice damage
and permit repairs to private docks and the dam
itself. The only other time the stop logs are
removed is during heavy storms. This, however,
is also an informal process dependent upon the
judgement of the Association members.

MAINTENANCE OF DAM

The dam is maintained by a committee of members

who perform light remedial work and groundskeeping.
Their attempt to halt the erosion of the dam crest
has been on going for several years and is their
primary concern at the present time. The correc-
tive measures attempted in 1977 have, unfortunately,
proven less than completely satisfactory.

DESCRIPTION OF ANY WARNING SYSTEM

No formal warning system exists at the dam although it
is frequently monitored by members of the association
during periods of heavy flows and storm conditions.

EVALUATION OF OPERATIONAL ADEQUACY

While the extent of the operational procedures
appears adequate for a recreational lake, it is
felt that they should be conducted somewhat more
systematically in view of the present condition
of the dam embankment. Since there is only

1.5 feet of freeboard between normal pool and the
top of the dam, it could prove beneficial to
develop a more systematic approach to determining




the necessity for stop log removal during storms.

A formal warning system is not considered necessary
at this dam in view of its hazard classification
and size.
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SECTION 5 - HYDRAULIC/HYDROLOGIC

L 5.1 EVALUATION OF FEATURES

; a.

S Y VT

Design Data

Based on the criteria in the Recommended
Guidelines for Safety Inspection of Dams,

the 100-year frequency event was selected as
the design storm by the inspecting engineer.
Precipitation data was obtained from

Technical Paper 40 and NOAA TM NWS Hydro 35.
Inflow to the reservoir for the design storm
was computed utilizing the HEC-1 computer
program. This gave a peak inflow into the
reservoir of 2,674 cfs with subsequent routing
through the reservoir reducing the peak to

635 cfs. The spillway has a maximum dis-
charge capacity of approximately 46 cfs before
overtopping occurs and can therefore accommo-
date only 7% of the design flood.

Experience Data

The dam was originally designed for a 1.5 foot
freeboard according to records but no design
calculations were available.

Visual Observations

The lake level was at normal pool at the time
of inspection, with a substantial amount of
water flowing over the weir.

Overtopping Potential

There are no records of the dam having been
overtopped according to local residents. How-
ever, it appears that the low saddle area near
the left abutment would act as an auxiliary
spillway. The saddle, which is approximately
30 feet long and % foot lower than the rest of
the dam crest, is part of a gravel covered
parking lot at the left end of the embankment.
The design storm would overtop the dam crest
by less than one foot.

Drawdown Potential

Removing the stop logs to the bottom of the
spillway (to El. 900.8), it would take approxi-
mately 4% days to draw the reservoir down.
There is an abandoned 12" tile drain below the
weir but it is completely plugged and the
entrance buried.

12




6.1 EVALUATION

a.

SECTION 6 - STRUCTURAL STABILITY

Visual Observations

Although the lakeside edge of the dam crest
has eroded completely away from its origimnal
configuration, the substantial backfilling of
the downstream area all the way over to the
Route 206 roadway fill has placed the embank-
ment in a minor role as far as its structural
stability and permeability. The numerous
large trees along the crest (right at the
water-line) are actually helping to stabilize
the crest and prevent further erosion due to
wave action. The principal concern of the
inspection team was a possible breaching
immediately to each side of the spillway but all
discharges in these zones would dump directly
into the well-defined downstream channel
leading under Route 206. The concrete spill-
way is in satisfactory condition commensurate
with its age.

Design and Construction Data

Although little design or construction informa-
tion was available, the dam appears to have
been originally well-engineered although the
spillway has a very small discharge capacity
(46 cfs) when compared to the DOT box culvert
immediately downstream (600 + cfs). It was
noted that this culvert has approximately the
same capacity as the design flood.

Operating Records y

The performance of the dam has been satisfactory
since its installation although the lakeshore
erosion along the crest appears to have been a
long-term, continuous maintenance problem. i ?

Post Construction Changes

There have been no major modifications since

the initial construction except for the addi-
tional fill which was placed on the lake-side E
slope in 1977.
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Seismic Stability

The dam is located in Seismic Zone 1 and due

to this and its low height, has negligible
potential vulnerability to seismic loadings.
Experience indicates dams in Zone 1 will have
adequate stability under dynamic loading
conditions if stable under static loading
conditions. As indicated in Section 3.1-a, this
dam appears extremely stable since the entire
downstream area has been filled into crest
elevation.

B v i S A —




SECTION 7 - ASSESSMENTS/RECOMMENDATIONS/

REMEDIAL ACTIONS

7.1 DAM ASSESSMENT

a.

Safety

Subject to the inherent limitations of the

Phase I visual inspection, Kittatinny Dam

is judged to be in a fair overall condition.
Collapse of the dam due to overtopping is

a very remote possibility and no seriously
detrimental conditions were observed although

the spillway can accommodate only 7% of the
design flood. Breaching of tiiea embankment crest
could inflict property damage on the buildings
below the dam but there is no danger of collapse
whereby human life would be endangered. Therefore
it is recommended that the dam be reclassified in
the low hazard category.

Adequacy of Information

The available information is believed to be
adequate regarding the analyses and evaluation
of safe operation and structural stability.
Urgency

No immediate urgency is attached to implementing
further studies or the remedial measures set
forth below.

Necessity for Further Study

In view of the overall condition of this dam,

additional inspections under the purveiw of
P.L. 92-367 are deemed to be unnecessary.

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

a.

Recommended Actions

It is recommended that the following be taken
under advisement in the future:

L Study methods for economical protection of
the lakeside face of embankment to retard
further erosion. Consideration could be
given to hand placed riprap stones or a low
masonry seawall.
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* The trees along the shoreline should have
their exposed root systems protected with
dry stone walls and backfill.

O&M Maintenance and Procedures

In view of the assessment contained herein, no
additional procedures other than those presently
undertaken appear to be required. However, the
Association should establish an inspection pro-
gram whereby any futher deterioration could be
noted and corrective measures be undertaken.
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CHECK LIST
HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 1.13 sq. mi.

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 908.5 (246 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): N/A

e N Sl A R I A TR

ELEVATION MAXDUM DESIGN POOL: N/A

ELEVATION TOP DAM: 910

CREST:

a. Elevation 908.5

b. Type __Concrete weir with 2 foot wide gated sluiceway

c. Width _ 12 feet

S+ length S ook 120 feet £ left abutment

e. Location Spillover ee rom _le adbutme!

f. Number andpvrype of Gates Stop logs from El. 901.5 to El. 908.5

OUTLET WORKs: _ None

a. Type
b. Location
c. Entrance inverts
d. Exit inverts
e. Emergency draindown facilities

HYDROMETEOROLOGICAL GAGES: None
a. Type
b. Location
c. Records

MAXDM NON-DAMAGIHG DISCHARGE: 46 cfs
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